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AB In situ hybridization was used to characterize the expression pattern of 

the T:G mismatch-specific thymidine-DNA glycosylase (TDG) gene, encoding a 
DNA repair enzyme which corrects G:T mismatches that result from the 
hydrolytic deamination of 5-methyl cytosines. TDG transcripts were 
uniformly and ubiquitously expressed from 7.5-13.5 days post-coitum, but 
were then markedly enriched in specific tissues of the developing fetus. 
At 14.5 gestational days, TDG was strongly expressed in the developing 
nervous system, thymus, lung, liver, kidney and intestine. At later 
stages, high levels of expression were detected in the thymus, brain, 
nasal epithelium and within proliferating regions of the intestine, skin, 
kidney, teeth and bone. This pattern of expression strongly correlated 
with those of the methyl transferase (MTase) gene, coding for the enzyme 
which specifically methylates CpG dinucleotides , and the p53 tumour 
suppressor gene. However, TDG and MTase were differentially expressed 
during maturation of the male and female germline. We also report that 
tumors occuring in mice which overexpress MMTV-v-Ha-ras or MMTV-c-myc 
transgenes or mice heterozygous for p53 gene disruption, all show elevated 
TDG and MTase expression specific to the transformed tissue. 
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AB 0(6) -methylguanine-DNA methyl transferase (MGMT) in human carcinomas has 
been associated with tumor resistance to alkylating agents. The aims of 
this study were: i) to correlate tumor MGMT expression and patient and 
tumor characteristics in malignant breast carcinomas treated with 
induction chemotherapy including cyclophosphamide (CPM) and ii) to study 
the predictive and prognostic values of tumor MGMT gene expression. We 
used RT-PCR to measure the levels of tumor MGMT expression in 107 patients 
with breast carcinomas prior to neoadjuvant chemotherapy. Sixty patients 
(56%) received anthracyclines and CPM and 47 (44%) received only 
anthracyclines. Low levels of MGMT expression correlated with 
Scarff -Bloom-Richardson grade III (p<0.005), elevated S -phase (p<0.05), 
negative estrogen receptors (p<0.05), metastatic status (p<0.05) and 
occurrence of death (p=0.01). MGMT expression was not predictive of 
treatment response. Unexpectedly, survival was longer when tumor MGMT 
expression was high (p<0.005) . The 4-year survival rate was 76% for high 
level MGMT patients and only 55% for others. This difference is also 
significant using the COX model (p<0.05). In breast cancer, tumor MGMT 
expression was not predictive of response to CPM. A low MGMT expression 
was significantly related to poor survival. 
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purin-2-yl-amine and 6-benzyloxy-7- (2- [18F] f luoroethyl) -7H-purin-2-yl- 
amine . 
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AB The resistance of tumor cells to the cytostatic activity of methylating 
and chloroethylating anticancer drugs is determined by the level of 
expression of the DNA repair protein 06 -methylguanine -DNA-methyl - 
transferase (MGMT) . The synthesis of labelled 6-benzyloxy- 9H-purin-2 - 
ylamine derivatives should hence allow a quantification of the MGMT status 
of tumor and non-target tissue in vivo. 6-benzyloxy- 9- (2-f luoroethyl) -9H- 
purin-2-yl-amine and 6-benzyloxy- 7- (2-f luoroethyl) -7H-purin-2-yl-amine 
were synthesized and evaluated in vitro, both showing an affinity of 1.8 
microM. 6-benzyloxy- 9- (2- [18F] fluoroethyl) -9H-purin-2 -yl -amine and 
6-benzyloxy- 7- (2- [18F] f luoroethyl) -7H-purin-2 -yl-amine were synthesized by 
alkylation of 6-benzyloxy-9H-purin-2-ylamine with 1- [18F] f luoro-2 - 
tosylethane in optimized yields of 41% and 2 0%, respectively. 




Biodistribution studies were performed in nude mice, carrying mex+ (MGMT 
expressing) and mex- tumors. 
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release factors, and hemK knockout induces defects in translational 
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AB HemK, a universally conserved protein of unknown function, has high amino 
acid similarity with DNA- (adenine -N6) methyl transferases (MTases) . A 
certain mutation in hemK gene rescues the photosensitive phenotype of a 
ferrochelatase-def icient (hemH) mutant in Escherichia coli. A hemK 
knockout strain of E. coli not only suffered severe growth defects, but 
also showed a global shift in gene expression to anaerobic respiration, as 
determined by microarray analysis, and this shift may lead to the 
abrogation of photosensitivity by reducing the oxidative stress. 
Suppressor mutations that abrogated the growth defects of the hemK 
knockout strain were isolated and shown to be caused by a threonine to 
alanine change at codon 246 of polypeptide chain release factor (RF) 2, 
indicating that hemK plays a role in translational termination. Consistent 
with such a role, the hemK knockout strain showed an enhanced rate of 
read-through of nonsense codons and induction of transf er-mRNA-mediated 
tagging of proteins within the cell. By analysis of the methylation of RF1 
and RF2 in vivo and in vitro, we showed that HemK methylates RF1 and RF2 
in vitro within the tryptic fragment containing the conserved GGQ motif, 
and that hemK is required for the methylation within the same fragment of, 
at least, RF1 in vivo. This is an example of a protein MTase containing 
the DNA MTase motif and also a protein- (glutamine-N5) MTase. 
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S S i t ~ h T bridization w as used to characterize the expression pattern of 
the T:G mismatch-specific thymidine-DNA glycosylase (TDG) gene, encoding a 
DNA repair enzyme which corrects G:T mismatches that result from the 
hydrolytic deamination of 5 -methyl cytosines . TDG transcripts were 
^f°^ lY and u ^ qUit ° US ^ y ex P r essed ^om 7.5-13.5 days post-coitum, but 
were then markedly enriched in specific tissues of the developing f etus - 
At 14.5 gestational days, TDG was strongly expressed in the developing 
nervous system, thymus, lung, liver, kidney and intestine. At later 
stages, high levels of expression were detected in the thymus, brain 
£?^L eP ^ th ^ 1U V? d With - P roliferati *g regions of the intestine, skin, 

5 3 u ° ne - ThlS P attern of expression strongly correlated 
with those of the methyl transferase (MTase) gene, coding for the enzyme 
wh 1C h specifically methylates CpG dinucleotides , and the p53 tumour 
suppressor gene. However, TDG and MTase were differentially expressed 
during maturation of the male and female germline. We also report that 
tumors occurmg in mice which overexpress MMTV-v-Ha-ras or MMTV-c-mvc 
S n !^ n M^ ° r miCS heteroz y9° u s for P 53 gene disruption, all show elevated 
TDG and MTase expression specific to the transformed tissue. 
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Effect of nutritional zinc-deficiency on 06-alkylguanine-DNA- 
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The effect of nutritional zinc-deficiency on the activities of 
06-alkylguanine:DNA methyltransf erase (ACT) in 9 rat tissues including 
liver, lung, kidney, spleen, brain, esophagus, forestomach, 
Strict ^Sl^ h*? in * estine has been examined. Individual tissue 

extracts prepared from zinc-deficient and pair-fed, zinc-sufficient rats 
were incubated with N- [3H] methylnitrosourea-methylated calf thymus DNa" for 
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06-methylguanine:7-methylguanine remaining in substrate DNA followinq 
incubation. AGT activities (expressed as fmol protein methylated/h per mg 
protein) were significantly reduced in the esophagus, spleen and lungs of 
zinc-deficient rats as compared to those in their corresponding 
zinc-sufficient counterparts. The ratio of 06-methylguanine -7- 
methylguanine was also reduced in the esophagus of the zinc-deficient rat. 
These results were consistent with our earlier findings that dietary 
zinc-deficiency enhances nitrosamine- induced esophageal carcinogenesis in 
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Epidemiological evidence from China and South Africa has implicated 
Pusaria mycotoxins in the etiology of esophageal cancer, although 
«n^ n £ ^ anima J s with extracts of Pusaria cultures did not cause 
cancer of the esophagus. Fusaria are the major producers of 
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sulphydryl -dependent reactions and to inhibit protein synthesis 
experiments were carried out to determine whether potentiation of cancer 
could be mediated via inhibition of the DNA repair protein 
06-methylguamne-DNA methyl transferase (06MG-MT) . The effect of 

• a ^o X I S S irpen01 (DS) ° n 06MG - MT was studied. Chronic or acute treatment 
with DS did not alter the level of 06MG-MT in esophagus, or affect the 
Ster Si Ch ? CCUrS in ^ ection of "ethylbenzylnitrosamine? or 

06MC J£ ?„ f • ° f "appearance of 06MG-MT. A high dose of DS induced 
ftnf'r^l * ; ThS f e results suggest that if trichothecenes are risk 

factors for esophageal cancer, the effect is unlikely to be mediated bv 
inhibition of 06MG-MT . Induction of the repair protein in liver mav be 

l -t ws **"- imaj - toxicoses caused by consumption of trichothecenes 
but is unlikely to be implicated in the etiology of liver cancer in Tan' 
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AB Several 06-alkylGua adducts have been shown to be removed from DNA during 
its repair by transfer of the alkyl group to a cysteine residue in a 
specific AAP, with the formation of S-alkylcysteine . As the reaction is 
stoichiometric and irreversible, the AAP content of the cell can be 
reduced or depleted. In vivo depletion by a high dose of nitrosamine can 
be used to test for the formation of a repairable alkylation adduct at the 
06-position of guanine. In addition, if the carcinogenic potency of a 
nitroso compound for a particular organ is related to the persistence of 
the adduct in DNA, potency would depend not on the level of alkylation 
attained after treatment, but on whether this was sufficient to deplete 
the AAP content of the organ concerned and so to slow down repair, i.e. 
depletion of AAP is a more relevant estimate of potency than is the 
initial extent of DNA alkylation. Dose-response studies on target and 
non-target organs showed that depletion of AAP correlated with organotropy 
for those nitrosamines known to methylate DNA, i.e. with NDMA for liver, 
and with NMBzA for oesophagus. With NDEA, the results supported the 
suggestion that other adducts in addition to 06-alkylGua may be involved. 
NMPhA, an oesophageal specific carcinogen, did not deplete AAP in 
oesophagus, and induced AAP in liver. This result adds to the evidence 
that NMPhA does not alkylate DNA. 
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TI A lipopolysaccharide inhibitor of a DNA methyl 
transferase . 
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